Chronic pain patients' perception of their future:a verbal fluency task by Rusu, Adina & Pincus, Tamar
 1 
Chronic pain patients’ perceptions of their future: a verbal fluency task 
 
Adina C. Rusua, b* & Tamar Pincusb 
 
a Department of Medical Psychology and Medical Sociology, Faculty of Medicine, Ruhr-
University of Bochum, Germany 
b Department of Psychology, Royal Holloway University of London, Egham, TW20 0EX, UK 
 
 
 
Original article 
Number of pages: 24 
Number of tables: 2 
 
 
Key words: Pain; Depression; Future Cognitions; Future Thinking. 
 
* Correspondence to: Adina C. Rusu, PhD, Department of Medical Psychology and 
Medical Sociology, Faculty of Medicine, Ruhr-University of Bochum, Germany. 
E-mail address: adina.rusu@rub.de 
 2 
Abstract 
 
Depression is a common feature of chronic pain, but the content of depressed cognitions 
in groups with chronic pain may be qualitatively different from other depressed groups. 
Future thinking has been extensively studied in depressed population, however, to our 
knowledge this is the first study to investigate future thinking, using a verbal fluency 
task, in chronic pain. This study investigated the content of cognitions about the future, 
which are postulated to be a key mechanism in the development of clinical depression, 
but have not been studies in groups with chronic pain. The present study used the Future 
Thinking Task (FTT) to investigate general future thinking and health-related future 
thinking in 4 groups of participants: those with pain and concurrent depression, those 
with pain without depression, those with depression without pain, and healthy control 
participants. 172 participants generated positive and negative future events, and rated 
the valence and likelihood of these events. Responses were coded for health-related 
content by two independent raters. Participants with depression (with and without pain) 
produced more negative and less positive future events than control participants. 
Participants with pain (depressed and non-depressed) produced more positive health-
related future events than control participants. Participants with depression and pain 
produced more negative health-related future events than the non-depressed pain group. 
The findings suggest that participants with pain and depression exhibit a cognitive bias 
specific to negative aspects of health-related future thinking. This focus facilitates 
understanding of the relationship between depression and pain processing. The 
implications for therapeutic interventions are discussed. 
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1. Introduction 
Chronic pain is an important, highly prevalent, and complex problem [13,40,50], 
which interferes with all aspects of life. It changes not only the way people interact with the 
external world, but also the way they perceive themselves and their future [18,23,25,26]. This 
self-perception has been described as a key to understanding distress in chronic pain, which 
has been conceptualized to stem from an enmeshment between schemas of the self, of ill-
health, and of pain [49]. 
The concept of depression is commonly considered to encompass negative cognition 
about the self, the world and the future [8,9]. The focus of current cognitions in people with 
both pain and depression appears to be centred on negative health, rather than more generic 
negative content [Rusu et al., 2012], when compared with depressed patients without pain and 
those with pain but no depression.  
Conceptions of the future are creative constructions of the human mind. People infer 
the future by imagining futures that are consistent with their self-knowledge and theories 
about how the world works [31]. These imaginative conceptions are important, because they 
define people’s goals and guide their behaviour. The self-fulfilling nature of predictions has 
been well researched [e.g. 22]. In addition to forming scenarios of how the future might 
unfold, people sometimes create images of possible selves, representations of how they might 
behave, look, or feel in the future [11,41,42]. Research has shown that people’s thoughts 
about the future influence how they process information [7,21,19]. 
Models of depression primarily emphasize the role of negative future thinking as a 
pivotal mechanism which maintains negative mood and influences current goals and 
behaviours [16]. MacLeod and colleagues have investigated future cognitions using the 
Future Thinking Task [FTT; 32], which measures the mental accessibility of future positive 
and negative events. The FTT has been widely used in published research with different 
disorders [33,37,38]. Relative to control participants, depressed patients show an increase in 
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negative and reduction in positive expectancies [33] or only a reduction in positive 
expectancies [39,36]; and produce more negative sentence completions in reference to the 
future [4,5]. In people with pain, one study has compared those with and without depression 
to a control group, and manipulated the stimuli to refer to the present or the future. Findings 
confirmed the predicted bias towards negative words in the depressed pain group, but the 
effect could not be demonstrated in the future condition [59]. 
The current study examines future cognitions in four groups using the FTT. Depressed 
and non-depressed chronic pain patients were compared with clinically depressed participants 
without pain and a healthy control group. We hypothesised that: (i) all depressed patients, 
regardless of pain, will generate less positive and more negative future events; (ii) in pain 
patients there will be an increase in health-related future events compared to the other two 
groups; and (iii) in depressed pain patients there will be an increase in negative health-related 
future events compared to non-depressed pain patients and healthy control participants, in line 
with previous evidence [59]. 
 
2.  Method 
2.1. Design 
The design was a between group factor with four levels: participants with pain and 
depression, participants with pain but without symptoms of depression, participants with 
depression but without pain, and participants (controls) with neither pain nor depression. The 
dependent variables, derived from the FTT, were the number of positive and negative future 
events, and a composite score. 
Previous studies with the FTT [39,34] indicate that the FTT generates large effect 
sizes (ES) for differences between groups with and without depression. A similar magnitude 
of effect size was observed in an earlier study of chronic pain patients [60]. Sample size 
calculation using G*Power [18] (f = 0.4, α = 0.05, (1- β) = 0.80) resulted in a sample size n = 
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76 i.e. a minimum of 19 per group. The recruitment strategy employed in the present study 
gave sample sizes in excess of this value. 
Ethical approval for the study was obtained from the University Ethics Committee and 
relevant National Health Service Local Research Ethics Committee. 
2.2. Participants 
172 participants were recruited and tested, including 46 with both depression and pain, 
41 with pain but no depression, 42 participants with depression but no pain and 40 healthy 
controls with neither depression nor pain. Inclusion criteria for all groups included that they 
should be older than 18 years and able to read and write English fluently.  
Participants in the clinical pain and depressed groups were recruited from general 
practice and pain clinics in London, UK. General practitioners and pain clinicians identified 
and informed patients about the study and handed them invitations to participate. Information 
is not available on the total number of participants approached by clinicians. Of those who 
responded to the invitation only 12 did not take part due to difficulties in attending the 
appointment, and a further two patients were excluded due to language difficulties. 
Participants in the healthy control group were recruited through a large population 
survey [48], which was based on records from several general practices. Control participants 
were selected by matching for socio-economic status, age and gender, and invited by post to 
take part in the study. Participants who responded (53% of those invited) were tested in these 
general practices. 
The inclusion criteria for both the depressed and non-depressed pain patients were 
musculoskeletal pain (e.g., lower back, neck, shoulder etc.) persistent for more than three 
months, and current and average level of pain intensity over past 3 months of 3 or above on an 
11-point numerical rating scale (NRS), where 0 was ‘no pain’ and 10 was ‘extremely painful’ 
[30]. General practitioners and clinicians excluded pregnant women, patients with ‘red flags’ 
[65] or progressive disorders such as cancer.  
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Inclusion criteria for participants with depression were based on; (a) a general 
practitioner’s referral, based on previous psychiatric diagnosis or primary presentation of 
current and on-going depression, and (b) patients who had been referred to a counselling 
service for depression. In addition, we verified the depression status for all participants in the 
clinical groups through a clinical interview carried out by a trained and qualified clinical 
psychologist using the Structured Clinical Interview for DSM-IV [SCID; 17]. 
All participants also completed the Hospital Anxiety and Depression Scale [66]. For 
people with chronic pain, we divided the groups into those we considered depressed and those 
considered non-depression using this self-report of symptoms. Our decision to use symptom-
based approach rather than psychiatric diagnosis was influenced by two recent studies: Rusu 
et al. [61] demonstrated that symptoms reported on the Hospital Anxiety and Depression 
Scale (HADS) provided better discriminatory ability to detect disability in people with pain, 
and concluded that while the psychiatric interview was probably more accurate in detecting 
psychiatric disorders, the HADS- was more accurate in detecting pain-related distress. The 
importance of distinguishing between emotional distress and psychiatric disorder were further 
described by Geraghty et al. [20] in an analysis of over 450 patients with pain attending 
primary care. 
2.3. Measures 
In addition to obtaining basic demographic and clinically relevant descriptive data 
(age, gender, education, main clinical presenting problem), the following measures were 
obtained. Participants in the healthy control group completed all measures with the exception 
of the Pain Disability Index (PDI); they were however asked if they currently or regularly 
experienced pain as part of the inclusion / exclusion criteria. 
2.3.1. The Graded Chronic Pain Scale (GCPS) [64] 
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Pain-related information was derived from the Graded Chronic Pain Scale (GCPS), 
provides a simple method of grading the severity of chronic or recurrent pain for use in 
general population surveys and studies of pain patients in primary care settings [64]. The 
Graded Chronic Pain Scale provides continuous measures of pain intensity ranging from 0-10 
(average pain intensity, characteristic pain intensity), interference with activities (disability 
score), and chronicity (pain days). The items used have been evaluated in a large population 
survey with a three-year follow-up and in large samples of primary care pain patients. Its 
prognostic value at three-year follow-up has been reported for a general population sample 
[62]. 
2.3.2. Pain Disability Index (PDI) [57,63] 
The PDI is a brief 7-item self-report measure of the extent of interference that chronic 
pain causes to different domains of an individual’s life [57,63]. The 7 domains are family, 
recreation, social activities, occupation, sexual behaviour, self care and life support activities. 
Each domain is rated on an 11-point scale (0 = no disability, 10 = total disability). There is 
evidence of good reliability for the PDI and factor analytic studies have reported one and two 
factor solutions [12]. 
2.3.3. The Structured Clinical Interview for DSM-IV Axis 1 disorders (SCID) [17] 
The SCID [SCID-1 NP; 17] evaluates current and lifetime diagnosis and the current 
study only evaluated clinically significant depressive symptomatology at the time of 
interview. Diagnosis was based strictly on DSM-IV criteria without reference to past or 
current treatment. The interviews were conducted by a qualified clinical psychologist with 
previous experience in using the SCID in patients. The symptoms considered within the 
diagnostic category of major depression includes (1) depressed mood; (2) loss of pleasure or 
interest; (3) appetite disturbance; (4) sleep disturbance; (5) loss of energy; (6) psychomotor 
agitation or retardation; (7) excessive guilt; (8) concentration difficulties; and (9) suicidal 
ideation. The presence of depressed mood or loss of pleasure, for a period of at least 2 weeks 
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is essential for diagnosis. DSM-IV criteria require an additional 4 symptoms (from 3 to 9) for 
a diagnosis of major depression. 
2.3.4. The Hospital Anxiety and Depression Scale (HADS) [67] 
The HADS is a self-report measure that consists of 14 items grouped on two 
subscales, seven measuring anxiety and seven depression. Ratings are made on four point 
scales representing the degree of distress during the previous week. Scores of 7 or less on 
either sub-scale indicates non-case, 8–10 possible case, and 11+ probable case [67]. Both 
subscales have been shown good reliability and validity when used as a psychological 
screening tool in hospital settings and are sensitive to changes in patients’ emotional state in 
longitudinal assessments [27]. Severe psychopathological symptoms (guilt, suicidal thought) 
are not included, improving its acceptability and making the scale more sensitive to mild 
forms of psychiatric disorders and avoiding the “floor effect” which is frequently observed 
when psychiatric questionnaires are used with medical patients [27]. The scale also has the 
advantage of measuring anxiety, which is generally correlated with depression, but often 
overlooked as a feature of distress in pain patients [1,2]. The HADS has been extensively used 
in research of cognitive bias in pain patients [52,58]. Although the HADS was not designed as 
a diagnostic tool, its validity has been tested against psychiatric interviews and the 
recommended cut-score has performed well, identifying 85% of depressive disorders [32]. 
2.3.5. Future Thinking Task (FTT) [39] 
Participants are required to think of potential future experiences occurring over three 
different time periods – the next week, including today; the next year; and the next 5 to 10 
years. The time periods were presented verbally, one at a time and in the order given above. 
There were two conditions, participants were either asked to think about future positive 
experiences, or they were asked to think of future negative experiences. For each of the three 
time periods in each of the two conditions, participants’ were given a time limit of 1 minute to 
generate as many responses as they could. Participants were instructed to say aloud a brief 
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description of as many things as possible for each time period and were told to keep trying 
until the time limit was up. For the positive condition, they were asked to think of positive 
things in the future – things that they were looking forward to, things that they would enjoy. 
For negative events, they were asked to think of negative things in the future – things that 
they were worried about or not looking forward to. Order of presentation of positive and 
negative conditions was counterbalanced across participants, with each participant receiving 
both conditions. The items generated by participants were written down by the experimenter. 
After giving their responses, participants were presented with their responses and asked to 
rate each one on a) how likely they thought it was to happen and, b) if it did happen, how they 
would feel at the time, each on a 7 point scale. The likelihood rating scale was anchored by 1 
= not at all likely and 7 = extremely likely. To capture the negativity/positivity of the feeling 
rating, this scale ran from -3 = very negative to +3 = very positive, although the negative 
scores were later transformed to positive numbers to make them directly comparable with the 
positive condition scores [39]. 
INSERT TABLE 1-e about here 
 Following MacLeod et al. [39], composite measures of positive and negative future 
thinking were calculated from number of items x mean likelihood ratings for those items x 
mean value ratings for those items. Finally, scores were collapsed across the three time 
periods to build a total score of future thinking, as previous research has not found any effects 
relating to time period [39]. 
2.3.5.1. Coding 
In addition to the original FTT [33], a coding scheme was devised to categorize the 
positive and negative experiences into health-related future experiences versus non health-
related future experiences. This coding scheme draws on the coding rules, which have been 
developed by Rusu et al. [59]. Health/Pain related future experiences contain either: a.) own 
pain, illness, accidents, injuries, b.) pain, health and illness of significant others when 
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explicitly mentioned, c.) expressions of well-being, improvement of health or evaluation of 
health, such as “feeling good”, “feeling better” etc., d.) explicit mention of pain interventions, 
such as a pain management course. In the absence of explicit mention of attribution to health 
or pain states, future experiences were coded as non-health (other content). Based on the same 
principle, all mention of limiting behaviour (e.g. ‘I don’t ride my bike any more’) without 
explicit health/pain attribution was coded as non-health. Based on these previously 
established coding rules [see 59], all future experiences were rated according to content 
(health related content or other content). 
As participants generated the valence themselves (positive and negative future 
experiences), the investigator only checked the appropriateness of the generated future 
experience to the respective category. 
2.4. Procedure 
After consenting to the study, participants were informed that the research was about 
how people think when they have pain. All participants provided information about 
demographic and clinically relevant descriptive data (gender, age, education level, pain 
duration, pain severity). To avoid possible priming from the HADS and the PDI, the FTT was 
always presented first. Two other cognitive paradigms were administered in counterbalanced 
way, which have been published elsewhere (see [60]). When participants were interviewed on 
the same day as a treatment appointment, they were interviewed 60-90 minutes prior to this 
appointment, to avoid any temporary change in their current pain state. The SCID interview 
was carried out last for the clinical groups. 
Coding: The completed responses were independently coded by two researchers using 
a comprehensive coding manual. Coders were not aware of participant’s group assignment. 
All responses were coded by the first author (AR), and 20% of the data, sampled across the 
groups, were coded independently by a second researcher (TP). 
2.5. Data analysis 
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The following statistical analyses were conducted using the Statistical Package for 
Social Sciences (SPSS for Windows; version 16.0). The distribution of each continuous 
variable was assessed for normality using values of skew and kurtosis. The distribution of 
each variable was examined separately for each of the four groups (depressed patients; non-
depressed pain patients; depressed pain patients and control participants). The variables met 
criteria for normality unless stated otherwise. Where data met parametric assumptions, 
parametric tests were used; otherwise equivalent non-parametric tests were applied. The data 
were screened for statistical outliers. No outliers were identified for this study. One-way 
analyses of variance (ANOVA), independent t-tests (or chi-square tests when appropriate) 
were conducted to examine differences between the groups on demographic characteristics, 
pain ratings and questionnaire scores. Mixed design analyses of variance (ANOVA) were 
computed to test the hypotheses, with subsequent one-way ANOVAs contrasts used to study 
significant between group differences. Correlations were tested by computing Pearson 
correlation coefficients were distributions were normal and Kendall’s tau-b correlation 
coefficients as a non-parametric alternative. A p value of 0.05 was set as the critical level at or 
below which the results would be considered statistically significant. 
For the main analysis, we grouped participants according to the scores on the HADS 
depression scale using the cut score of 8 suggested by the authors of the scale. For the two 
groups with depression, scores on the HADS-D had to be 8 or above [65]. Using this cut score 
the SCID verified clinical depression in all the non-pain depressed participants, and identified 
59% (27/46) of the participants with pain and depression (HADS  ≥ 8) as displaying clinical 
symptoms fitting a diagnosis for clinical depression. Three of the participants with pain 
defined as non-depressed by the HADS met SCID criteria for depression. 
3.  Results 
3.1. Sample characteristics 
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Table 1 reports the summary statistics for gender, age, pain, disability and mood 
variables. No differences were found for gender or age, showing an equal distribution of men 
and women and a similar mean age within the groups. However more participants in the 
control group had a degree level education (Χ2(18) = 50.96, P < 0.001). Differences were found 
between the two pain groups for the average level of pain interference (t(74) = 2.31, P < 0.05) 
with the depressed pain participants reporting a higher level of interference than the non-
depressed participants. The depressed pain participants reported significantly greater disability 
on the PDI than the non-depressed pain participants (t(74) = 2.82, P < 0.01). As expected there 
were significant between group comparisons for the HADS depression scale (F(3,168)  = 84.63, 
P < 0.001) and the two depressed groups were also more anxious (F(3,168)  = 40.27, P < 0.001).  
Additional analyses were carried out to control for possible effects of the different recruitment 
sites (primary care setting versus pain clinics). Chi-square and t-test analyses showed no 
differences between the recruitment sites with respect to gender, education, age, pain duration, 
pain intensity or depression scores. 
INSERT TABLE 1 about here 
3.2. Concordance between coders 
Reliability of coding was assessed by inter-rater agreement. All completed responses 
were coded on two separate domains: health-related content including pain and other content. 
Intra-class correlations [ICC; 60] were as follows: Health including pain (ICC = 0.99); other 
content (ICC = 0.99). 
3.3 FTT responses 
Table 2 shows the summary statistics for the future thinking data. Dependent variables 
were the mean composite scores of positive/negative future experiences (number of items x 
mean likelihood ratings for those items x mean value ratings for those items). 
INSERT TABLE 2 about here 
3.3.1. Positive and negative future thinking 
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The first aim of this study was to compare the mean composite scores of anticipated 
future positive and future negative events generated by the four groups. A group (non-
depressed pain; depressed pain; depressed; control) x valence (positive/negative) x time 
(week, year, 5-10 years) mixed model ANOVA was conducted on the composite score based 
on the number of items x mean likelihood ratings for those items x mean pleasure ratings for 
those items. There was a significant main effect for valence, F(1,134) = 127.89, p < .001 and 
time, F(2,268) = 3.02, p < .044, but there was no significant main effect for group, F(3,134) = 
0.78, p = .507. There was a significant three-way group x valence x time interaction, F(6,268) 
= 4.11, p < .001 and a significant two-way interaction between group and valence, F(3,134) = 
9.78, p < .001, indicating group differences in the generation of positive or negative future 
experiences. To further understand the nature of these significant interactions, one-way 
ANOVAs with a priori comparison tests were conducted on the positive and negative 
conditions separately. 
Mean composite scores of positive future experiences 
In order to test the hypothesis that the depressed pain group and the depressed group 
without pain would generate less positive future experiences compared to the control group, a 
one-way ANOVA on the total number of positive future experiences was performed. As 
significant differences were observed between the groups further a priori comparison tests 
were conducted to explore between group differences. The control group scored higher on 
composite scores of positive future events, F(3,170) = 4.10, p = .008. Participants in the 
control condition generated significantly more positive responses than the depressed pain 
group (p = .061) and the depressed group without pain (p = .011). No significant differences 
were observed between healthy control participants and the non-depressed pain participants. 
Mean composite scores of negative future experiences 
In order to test the hypotheses that the depressed pain patients group and the depressed 
group without pain would generate more negative future experiences compared to the control 
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group, a one-way ANOVA on the total number of negative future experiences was performed. 
Both groups with depressive symptomatology, namely the depressed pain group and the 
depressed group without pain scored higher on composite scores of negative future events 
compared to the control participants, F(3,170) = 6.17, p = .001. A priori comparison tests 
showed that both depressed pain patients (p = .006) and depressed patients without pain (p = 
.006) scored significantly higher than the non-depressed pain group and the control group. 
3.3.2. Health-related positive and negative future thinking 
The second aim of the current study was to investigate differences between the four 
groups on health-related items generated on the FTT. Analyses were conducted on the 
positive and negative future events of the FTT. Table 2 shows the mean composite scores of 
health-related items generated by the four groups for the positive and the negative condition. 
A group (non-depressed pain; depressed pain; depressed; control) x valence 
(positive/negative) x time (week, year, 5-10 years) mixed model ANOVA was conducted on 
the composite scores based on the number of health-related items x mean likelihood ratings for 
those items x mean pleasure ratings for those items. There was a significant main effect for 
group, F(3,143) = 5.24, p < .002, valence, F(1,143) = 30.12, p < .001 and time, F(2,286) = 
23.43, p < .001. Moreover, there was a significant two-way interaction between group and 
valence, F(3,143) = 3.40, p = .020. To further understand the nature of these significant 
interactions, one-way ANOVAs with a priori comparison tests were conducted on the positive 
and negative conditions separately. 
Mean composite scores of positive health-related future experiences 
We hypothesised that in depressed pain and non-depressed pain patients there will be 
an increase in health-related future events compared to the other two groups. This hypothesis 
was confirmed, as both pain groups, depressed pain (p = .040) and non-depressed pain (p = 
.001), scored significantly higher on the composite score of positive future thinking compared 
to the control participants, F(3,170) = 5.45, p = .001.  
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Mean composite scores of negative health-related future experiences 
We hypothesised that in depressed pain patients there will be an increase in negative 
health-related future events compared to the non-depressed pain patients and control 
participants. Analyses confirmed this hypothesis, as results revealed significant group 
differences, F(3,170) = 4.28, p = .006. Depressed pain patients scored significantly higher on 
the composite score of negative health-related future thinking compared to non-depressed 
pain patients (p = .006) and control participants (p = .007).  
 
4.  Discussion 
4.1 Main findings 
The specific purpose of this study was to investigate how patients with chronic pain 
think about their future in terms of anticipation of future positive and negative events. 
Additionally, the current study offers the rare possibility of comparing depressed pain patients 
with depressed patients without pain, which has been a critique of existing studies [49,44]. 
The current findings that depressed pain patients and depressed patients without pain showed 
a reduced number of positive future experiences, replicates and extends research by MacLeod 
and colleagues, which was based on depressed but physically healthy participants [e.g. 38,15]. 
Both depressed groups generated significantly more negative future thinking and fewer 
positive future thinking completions compared to the non-depressed pain group and the 
control participants. This result is in line with a series of previous studies, which were able to 
show consistently that depressed individuals show both an increase in negative and a 
reduction in positive future thinking [33] or only a reduction in positive future thinking [38]. 
These results suggest that in terms of prospective cognitions, depression in the context of 
chronic pain may be similar to depression in the physically healthy.  
The depressed pain group showed significantly more negative future experiences 
compared with the non-depressed pain group. There were no differences between the pain 
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groups on pain severity and pain duration. This finding provides evidence for the importance 
of personal beliefs and the subjective meanings an individual attaches to an event [6,45]. This 
conclusion is also supported by the finding that the non-depressed pain group and healthy 
control group could not be differentiated on either the positive or negative conditions of the 
FTT. People with chronic pain who are not depressed seem to anticipate their future, as 
measured by the FTT, in the same way as people who do not have a chronic disease. Further 
research could explore the psychological processes underpinning this finding specifically in 
terms of acceptance and adaptation to chronic pain. 
We found a high rate of positive health-related future thinking in both pain groups, in 
contrast to Moore and colleagues [44], who examined negative future thinking related to 
multiple sclerosis (MS). This high percentage of positive health-related prospective cognitions 
in chronic pain might play a key role in their future thinking. This finding supports the 
argument that pain-related distress is qualitatively different from clinical depression, and a 
framework for understanding it better is needed. The increased number of positive health-
related future experiences in depressed pain patients, which seems to be counter-intuitive, 
might be interpreted as a misdirected problem solving attempt. Prospective cognitions, such 
as ‘Next week I will be better and I will have less pain’ might be interpreted in light of the 
increased tendency of depressed pain patients to believe that strategies of pain control with 
the aim of pain reduction or pain elimination will improve in the short-term future, although 
this might be unrealistic. In light of the self-pain enmeshment theory [49], which proposes the 
enmeshment of self, pain and illness schemas, it is likely that depressed pain patients generate 
more positive health-related responses compared to the control group, indicating a general 
focus on health. Pincus et al. [54], found in their qualitative study of practitioners who were 
treating chronic pain patients that clinicians perceived chronic pain patients to be ‘hopeful’ in 
the sense that ‘someone or something’ might resolve their pain problem, that ‘they have just 
not found the right treatment for the elimination of pain’ or hoping that ‘future attempts to 
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control pain will be more successful’. It has been suggested that such a biased, future-related 
expectation might undermine the understanding that pain reduction in the long-term is in most 
cases not achievable [10,43,47,46]. Unrealistic expectations about treatment outcomes from 
clinicians and chronic pain patients might lead to potential conflicts and result in 
overtreatment or under-treatment, failure to refer appropriately, and failure to apply clinical 
guidelines [54,55]. Nonetheless, a balance is needed between realistic expectations and 
positive outlook: Grotle et al. [24] showed in a prospective cohort study that optimistic 
outlook was linked to better outcomes for acute and chronic low back pain in primary care. 
4.2. Implications for clinical practice and research 
There is an increasing recognition of the importance of positive states in clinical 
practice and research. MacLeod and Moore [35] have described how positive and negative 
thinking are intuitively seen as opposite ends of a single continuum. The general idea is 
therefore that if therapy is aimed at reducing negative thinking, then it will, in effect, also 
increase positive thinking. There is now substantial evidence that these cognitions are best 
thought of as reflecting the operation of two separate systems [29]. The current findings 
support the notion of positive and negative aspects of experience as independent systems. 
MacLeod and Moore [35] recommend a two-dimensional approach to mental health, by 
incorporating strategies to work on increasing positive as well as decreasing negative states. 
Huppert and Whittington [30] also emphasize the relevance of including measures of positive 
well-being in studies of health outcomes and quality of life, while Pincus et al. [53,51,59] 
recommend the assessment of positive outlook specifically for the field of chronic pain. A 
clinical implication of these findings might be that with an enlarged insight of the temporal 
dynamic and the importance of interactive and social factors in shaping positive possible 
selves, health professionals can contribute more effectively in assisting chronic pain patients 
towards health-promoting goals and a concomitantly higher quality of life. 
4.3. Strengths and limitations 
 18 
Future studies could also study an additional group of pain patients, who are high on 
anxiety and pain-related fear. Previous studies have shown that anxious participants show, 
compared to controls, an increase in negative expectancies but no decrease in positive 
expectancies, whereas depressed participants show both an increase in negative and a 
reduction in positive expectancies or only a reduction in positive expectancies [e.g. 38]. These 
results confirm the conceptual model proposed by Clark & Watson [14] that anxiety and 
depression are both characterised by high negative affect, while depression also has a specific 
element of low positive affect. Following this, it might be useful to study differential effects 
of patient subgroups on future thinking by a group of depressed pain patients (without 
anxiety), a group of anxious pain patients (without depression) and healthy controls 
participants. 
There are a number of limitations to this study. This study was based on a mixed 
sample, including patients from pain clinics and primary care patients. The proportion of 
women in the sample was higher than expected. Together, these factors limit generalisability 
of the findings. Additionally, at present it is not possible to answer the question of the 
meaning and importance of positive and negative health-related future thinking in depressed 
pain patients with the current research design. Prospective longitudinal studies would be the 
appropriate means to understanding whether positive and negative health-related prospective 
cognitions play an adaptive or maladaptive role in the development of pain. The final 
limitation relates to the measure. Although there was a significant level of agreement between 
raters on the dimensions used, future studies of this kind should ensure that coding is obtained 
for health (excluding pain) and pain itself. 
4.4. Conclusions 
In conclusion, this study has demonstrated that the future thoughts of depressed 
chronic pain patients can be characterized by a reduced anticipation of positive future 
experiences together with an increased anticipation of negative future experiences relative to 
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non-depressed pain patients and controls. This replicates previous findings using clinically 
depressed participants [38], which suggests that the cognitive processing of future thinking in 
depression is not different in the context of chronic pain. The current study also found some 
support that increased psychological well-being is associated with an ability to maintain 
aspects of the self, which were not related to chronic pain. This notion was supported by the 
fact that the depressed pain group generated more negative health-related future experiences 
compared to non-depressed pain patients and control participants. Psychological models of 
depression and anxiety have long recognized the important role of future cognitions in 
emotional disorder, and the ways in which people with chronic pain think about their future is 
an interesting area for further study. 
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Table e-1. 
Examples of FTT responses and classifications 
 
No. Next week: Positive events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. I am doing my pain management course. 1 7 +3 
2. I am looking forward to go at home – see my family at weekend. 0 7 +3 
No. Next week: Negative events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. To be in pain – if pain levels go higher. 1 5 -1 
2. Might fail to relief the pain, might fail the pain management course. 1 3 -3 
3. I might have a crap weekend because I am in pain. 1 6 -1 
4. Upsetting my family because I am in pain. 1 7 -3 
 
No. Next year: Positive events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. Go on holiday with my family. 0 4 +3 
2. Getting my degree in safety management. 0 7 +3 
3. Be physically in a better condition. 1 4 +3 
No. Next year: Negative events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. Being in hospital again. 1 7 -3 
2. Have an attack of pain at work. 1 5 -1 
3. Failing to go on holiday. 0 6 -3 
4. Losing my job because of illness. 1 7 -3 
5. Being physically disabled. 1 5 -3 
 
No. Next 5-10 years: Positive events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. Getting my degree – definitely. 0 7 +3 
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2. Seeing my wife better, she suffers from depression. 1 4 +3 
3. Enjoying outdoors again: climbing, hill walking … 0 3 +3 
No. Next 5-10 years: Negative events Health 
Related 
Likeli- 
hood 
Emotional 
valence 
1. My pain gets worse. 1 7 0 
2. Lose my job. 0 4 -3 
3. More time in hospital. 1 7 -1 
4. Being physically unable to do anything. 1 7 -3 
5. My wife getting worse. 1 4 -3 
Note. Likelihood ranges from 1 to 7; emotional valence from -3 to +3. 
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Table 1. 
Summary statistics for participants 
 No Pain Pain 
 Healthy 
controls 
(n = 42) 
Depressed  
 
(n =41) 
Not 
depressed  
(n = 40) 
Depressed  
 
(n = 47) 
Gender N 
(male/female) 
18/24 12/29 9/31 17/30 
Age 48.12 
(14.53) 
43.24 
(11.89) 
48.13 
(16.15) 
43.11 
(11.35) 
Education 
(No degree/degree) 
5/26 14/6 13/9 11/10 
Present pain intensity - - 4.88 (2.09) 5.55 (2.02) 
Average pain intensity 
over past week 
- - 5.18 (2.16) 6.23 (1.80) 
Worst pain intensity in 
past 6 months 
- - 8.28 (1.72) 9.13 (1.35) 
Pain interference - - 5.80 (2.63) 7.15 (1.99) 
Pain duration (months) 
- - 
83.25 
(84.76) 
81.38  
(104.18) 
 Disability (PDI) 
- - 
23.83 
(14.46) 
39.79 
(13.47) 
 HADS Anxiety  
5.29 (3.20) 
13.32 
(4.10) 
7.73 (3.80) 
11.40 
(3.77) 
 HADS Depression  
2.31 (2.01) 
10.51 
(4.24) 
4.30 (1.98) 
10.57 
(3.37) 
PDI, Pain Disability Index; HADS, Hospital Anxiety and Depression Scale. 
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a Gender and education are frequency data. Mean (standard deviation) is provided for all other 
measures. 
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Table 2. Mean scores of future events by group, condition and health-related future events a 
Characteristic No Pain Pain     
 Healthy 
Controls 
n =42 
Depressed  
n = 41 
Not 
depressed 
n = 40 
Depressed 
n = 47 
p Value Confidence 
intervals 
(95%) 
lower 
Confidence 
intervals 
(95%) 
upper 
Cohens’ 
d 
Future 
Thinking (FT) 
        
  Positive FT 
comp. b 
201.29 
(77.19) 
145.40 
(47.08) 
181.14 
(75.18) 
158.43 
(78.59) 
0.000 177.68 224.91 0.85 
  Negative FT 
comp. 
88.07 
(38.21) 
117.62 
(62.14) 
78.85 
(26.48) 
114.61 
(49.39) 
0.000 72.96 103.17 0.83 
Health-related 
FT 
        
  Positive 
Health comp. 
9.75 
(19.21) 
18.74 
(21.28) 
28.61 
(26.10) 
22.41 
(17.41) 
0.000 3.18 16.33 0.48 
  Negative 
Health comp. 
26.91 
(20.09) 
32.63 
(26.00) 
31.24 
(24.11) 
47.74 
(37.01) 
0.000 17.64 36.19 0.61 
 
 
a Data are presented as mean (standard deviation). 
b Composite score = mean composite score represents the mean number x likelihood x valence 
summed over all three time periods. 
 
 
 
